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Major reasons whg PAN levels differ with GMI meteorologies:
Transport effects which modhcg UT distributions

5. Mixing:

4. Winds: Jet Strengths

3. Diffusion in the UT

2 Cb-Cloud Transport

1. Dispersion of near-surface emissions

inadequate tropopause.

6. Temparature variability along path.



Peroxy Acetgl Nitrate, Alclhgcles) and
Global Ozone:
Ozone levels in the Global Trol:)osl:)here:
Transport of Peroxy Radical and NO Reservoirs
allows continuing, 05 Procluction

ROO + NO => RO + NO»

\

NO reservoirs in the remote troposphere: PAN and HNOg
PAN active at ~5 C and above (600 mb and below)
HNOg3 active in uppermost troposphere (200 mb and above)

Indicators of ROO production: the aldehydes:
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Q-Q Plots of the statistical distribution
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Constrained inst Box
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These box-model calculations made for all aircraft
samples of the composition measured by the DC-8
the new INTEX-NA dataset by the Crawford-Olson
NASA Langley group. Thanks to Jennifer for com-
ments.



Formaldehyde concentrations cannot be satisfactorilycalculated based on observed hydrocar-
bons (which account for most primary emissions, or the oxidized organics observed away from
sources.

These box-model calculations made for all aircraft samples of the composition measured by
the DC-8 the new INTEX-NA dataset by the Crawford-Olson NASA Langley group illustrate a
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PAN and Reaction Mechanisms: Lessons from
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Simulation of PAN bg GEOS-CHEM and MOZART
]59 altitude band

GEOS-CHEM

GEOS-Chem-R1

GEOS-Chem-R1

GEOS-Chem-R1

800

600

400

200

800

600

400

200

800

600

400

PAN 300 to 0

freeze-out rcgion

200 400 600
Observation(INTEXNA)

800

PAN 600 to 300

200 400 600
Observation(INTEXNA)

800

MOZART

PAN 1000 to 600 AcCtive region

200 400 600
Observation(INTEXNA)

800

MOZART

MOZART

MOZART

PAN 300 to 0

1200

1000 -

800

600

400

200

0

T T

freeze-out rcgion

0

200

400 600 800
Observation(INTEXNA)

PAN 600 to 300

1000 1200

1200 -

1000 -

800 -

600 -

200

400 600 800
Observation(INTEXNA)

PAN 10000 600 ~\CEIVE region

1000 1200

1500 |-

1000 |-

500 -

500 1000
Observation(INTEXNA)

1500



CMAQ
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Simulation of Acetalclehgcle

bg GEOS-CHEM

CMAQ:
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Simulation of Ozone

by CMAQ, GEOS-CHEM, MOZART
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“Central” PAN clecomposition / reformation chemistrg
appears to be valid

Continental Plume Sampling; T>7C
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A” tl"H"CC moclels ShOW similar over-

Precliction in North Atlantic
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REPRISE: Transport Asl:)ects of the PAN Distribution
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Conclusions Chemical Mechanisms:

Both observations and models show HCHO to have very broad continentental sources: CH3CH0 is
in contrast more directly related to known source categories.

While CMAQ and other models may do reasonably well in simulating ozone, there are difficulties
which limit our confidence in extrapolation (long distances, large changes in emissions types).
Acetaldehyde (and PAN?) production are much too hot in models with very different reaction
schemes, though over-prediction varies significantly.

The CMAQ-SAPRC and Langley models (Carbon-bond origin with considerable adaptation for glob-
al use) produce very large acetaldehyde in plumes.

Remaining Questions:

- Are poorly modeled alkoxy radical fates responsible for acetaldehyde overproduction?

- Are decisions involved in “lumping” for practical mechanisms to generous in assigning the acet-
aldehyde product?

HCHO is very strongly correlated with fine aerosol (indeed, aged aerosol number!) in both observa-
tions and this CMAQ model. Model organic nitrate and observed NOy are also strong correlates,
but not for CH,CHO. We interpret this to mean that formaldehyde responds to the net effect of all
continental po"ilutant and natural emissions, while acetaldehyde is more limited to plumes.

Conclusions: Transport Effects on PAN

Transport effects are important:

FVGCM lofts PAN and precursors poorly, leading to low values;
GISS may still have difficulties with a “strat-trop mixed region”
DAO



